We consider a modification of the Fukuyama-Nishiura texture and compare it to the precision quark flavour data, finding that it fits the data very well. We then propose different viable textures for quarks, where only the Cabibbo mixing arises from the down sector, and extend to the charged leptons while constructing a complementary neutrino structure that leads to viable lepton masses and mixing.
I. INTRODUCTION
The flavour puzzle is not understood in the context of the Standard Model (SM), which does not specify the Yukawa structures and has no justification for the number of generations. As such, extensions addressing the fermion masses and mixing are particularly appealing. In building models that address the flavour problem, it is important to know structures that lead to the observed fermion flavour data, and in this work we introduce two proposals. We start by revisiting the Fukuyama-Nishiura (FN) texture [1, 2] , which is no longer phenomenologically viable as shown in [3] . A simple modification is to modify the texture slightly by enabling a non-zero 11 entry, which we show is already a viable texture. We then introduce other quark textures where the Cabibbo angle comes from the down quarks whereas the other mixing angles come from the up sector, which also successfully describes the quark masses and mixing. We extend this to the lepton sector, with charged leptons sharing the texture of the down quarks and the neutrinos significantly contributing to a viable PMNS mixing matrix. Other works in the literature considering textures include [4, 5] , and some recent works such as [6] [7] [8] . * antonio.carcamo@usm.cl † ivo.de@udo.edu
II. TEXTURES FOR THE QUARK SECTOR
A. Fukuyama-Nishiura texture and its modification
Proposed for leptons in [1] and also used for quarks in [2] , the FN texture consists in mass matrices of the form:
In [3] it was shown that this texture doesn't quite work currently, because it fails to reproduce the observed value of the CP violating phase δ. A simple modification of the texture is to consider
with the complex phases included in the following way:
where A f , B f , C f and D f are real parameters. M f is diagonalized by an orthogonal matrix R f :
Using the values of the quark masses at the M Z scale from [9] shown in Table I , and varying the parameters D u,d , σ and τ we fitted the magnitudes of the CKM matrix elements, the CP violating phase and the Jarlskog invariant J to the experimental values shown in Table II .
The experimental values of CKM magnitudes and Jarlskog invariant are taken from [10] .
Quark masses Experimental Value
mu(M eV ) 1.45
mc(M eV ) 635 ± 86 mt(GeV ) 172.1 ± 0.6 ± 0.9 Table I . Quark masses at the MZ scale [9] .
Our results correspond to the values:
The obtained magnitudes of the CKM matrix elements, the CP violating phase and the Jarlskog invariant are in excellent agreement with the experimental data. 
B. Mixing inspired textures
We consider now the following Mixing Inspired (MI) textures, where we consider non-zero off-diagonal entries leading to the Cabibbo angle in the down sector, and for the ups leading to the remaining (small) mixing angles:
where λ = 0.225 is one of the Wolfenstein parameters, v = 246 GeV the symmetry breaking scale and
From comparison with the Wolfenstein parameterisation, we conclude that most dimensionless parameters given in Eq. (9) can be real, excepting a 1 . Therefore, the up and down type quark masses are approximately given by:
The Wolfenstein parameterisation [11] of the CKM matrix is: 
From the comparison with (11), we find:
note that a 1 is required to be complex. We fit the parameters e 1 , f 1 , f 2 and g 1 in Eq. (9) to reproduce the down type quark masses and quark mixing parameters. The results for the CKM matrix elements, the Jarlskog invariant J and the CP violating phase δ in Tables III and IV correspond to the best fit values: The experimental values of the CKM magnitudes and the Jarlskog invariant are taken from Ref. [10] . As can be seen, the quark masses and the CKM matrix obtained from these textures are in excellent agreement with the experimental data. The agreement with the experimental data is as good as in the models of Refs. [6] and better than, for example, those in Refs. [7] ,
III. LEPTON SECTOR
We extend the texture we used for the down quarks to the charged leptons:
Therefore, M l M T l can be approximately diagonalized by a rotation matrix R l according to:
The charged lepton masses are approximately:
In order to extend the MI textures to the lepton sector we also consider a neutrino structure, within a type I seesaw implementation, with a 6 × 6 neutrino mass matrix:
With (M R ) ii >> v, the light neutrino mass matrix is given by the type I seesaw formula:
Varying the parameters A, B, C, D and γ we fitted ∆m Table V . Experimental ranges of leptonic mixing parameters from [12] for the case of normal hierarchy.
IV. CONCLUSIONS
In this paper we studied two sets of textures. We started with a simple modification of the Fukuyama-Nishiura texture and showed that the extra parameter makes it viable in the quark sector. We then considered mixing inspired textures based on the idea that the Cabibbo mixing originates from the down sector whereas the up sector contributes to the remaining mixing angles. From the mixing inspired textures we are able to obtain a very good fit to the quark masses and CKM mixing parameters. Finally we extended the mixing inspired texture to the leptons: by reusing the down quark texture in the charged lepton sector, and proposing a compatible texture for the neutrinos, such that we obtain the observed leptonic mass and mixing parameters.
